Mass spectrometric analysis of the ubiquinol-binding site in cytochrome bd from Escherichia coli.
Cytochrome bd is a heterodimeric terminal ubiquinol oxidase in the aerobic respiratory chain of Escherichia coli. For understanding the unique catalytic mechanism of the quinol oxidation, mass spectrometry was used to identify amino acid residue(s) that can be labeled with a reduced form of 2-azido-3-methoxy-5-methyl-6-geranyl-1,4-benzoquinone or 2-methoxy-3-azido-5-methyl-6-geranyl-1,4-benzoquinone. Matrix-assisted laser desorption ionization time-of-flight mass spectrometry demonstrated that the photo inactivation of ubiquinol-1 oxidase activity was accompanied by the labeling of subunit I with both azidoquinols. The cross-linked domain was identified by reverse-phase high performance liquid chromatography of subunit I peptides produced by in-gel double digestion with lysyl endopeptidase and endoproteinase Asp-N. Electrospray ionization quadrupole time-of-flight mass spectrometry determined the amino acid sequence of the peptide (m/z 1047.5) to be Glu(278)-Lys(283), where a photoproduct of azido-Q(2) was linked to the carboxylic side chain of I-Glu(280). This study demonstrated directly that the N-terminal region of periplasmic loop VI/VII (Q-loop) is a part of the quinol oxidation site and indicates that the 2- and 3-methoxy groups of the quinone ring are in the close vicinity of I-Glu(280).